In cross-sectional studies, skull circumference and leg length are often inversely associated with dementia prevalence (Prince et al., in press ). Skull circumference and leg length are thought to remain stable across the adult life course, but the associations might yet be explained by reverse causality. Weight loss in dementia could lead to loss of subcutaneous scalp fat. Osteoporosis mainly affects trunk proportions (loss of disc space, vertebral fractures and kyphosis), but limited knee extension could also lead to apparent reductions in leg length. No previous studies have assessed changes in these measurements over time in older people with and without dementia. Only two cohort studies have examined the effect of skull circumference (Borenstein et al., 2001 ) and knee height (Huang et al., 2008) on incident dementia. Even in cohort studies differential mortality can lead to bias.
Accordingly, in a population-based cohort study of older people in Chennai, India we aimed to answer five questions For reverse causality:
1. Do leg lengths and skull circumferences shrink with age? 2. Are these process more marked in those with dementia? 3. Is change in leg length and skull circumference correlated with cognitive decline?
For mortality bias (Prince et al., 2003) or DSM-IV dementia at baseline (n = 75), and those with cognitive impairment but no dementia (n = 193). Interviewers were masked to baseline status of follow-up participants. We also sought to trace all 1005 participants from the baseline survey to determine deaths and the date on which they occurred. Ethical approval was obtained in London and Chennai. At baseline and follow-up, skull circumference was measured using a cloth tape measure encircling the nuchal tuberosity and brow, and leg length was measured, standing, from the highest point of the iliac crest to the lateral malleolus. Cognitive function was assessed at baseline and follow-up using the Community Screening Assessment for Dementia (CSI'D') COGSCORE (Hall et al., 1993) .
We re-examined 131 participants, 24/74 (32.4%) of those with dementia, and 107/192 (55.7%) with cognitive impairment. Fifty-five participants had died, 68 had moved away and 12 were traced but interviews could not be arranged. None refused reassessment. Baseline skull circumferences and leg lengths, age, gender and education were similar for those who were re-examined and those who were not (Table 1) . Re-examinations took place a mean of 3.1 (range 2.4-4.7) years after baseline. The intraclass correlation coefficient for paired measurements of skull circumference was 0.74 (95% CI 0.65 to 0.81) and for leg length was 0.85 (95% CI 0.79 to 0.89). Paired t-tests indicated a decline over time in leg length (mean difference −0.71 cm, 95% CI −0.11 to −1.32 cm), but not skull circumference (mean difference −0.22 cm, 95% CI −0.51 to +0.07 cm). Change in leg length was significantly associated with duration of followup, at a predicted rate of −1.1 ccm per year (95% CI −1.8 to 0.0 cm). Controlling for age, gender, education and duration of follow-up, there was no difference in mean change in skull circumference between those with dementia, and those with CIND (mean difference +0.20; 95% CI −0.59 to +0.99) or the mean change in leg length (mean difference +0.20; 95% confidence intervals −1.45 to +1.85). Neither change in skull circumference (Pearson's correlation coefficient −0.07, p = 0.13), nor change in leg length (Pearson's correlation coefficient −0.06, p = 0.55), was correlated with change in cognitive function (CSI'D' COGSCORE).
We could not determine vital status for 257/1005 participants at baseline, of whom 229 had been displaced by a major infrastructural development. Of the remaining 748 participants, 154 had died. Adjusting for age, education and gender, neither leg length (hazard ratio (HR) per cm 1.01; 95% CI 0.98 to 1.04) nor skull circumference (HR, per cm 0.95; 95% CI 0.88 to 1.02) were associated Letters 329 Table 1 . Baseline characteristics of participants interviewed and not interviewed in the follow-up phase 91.1 (6.5) 90.6 (6.7) 91.7 (6.3) T = 1.1, 179 df, p = 0.29 90.6 (6.1) 91.5 (3.9) 90.1 (6.9) T = −0.88, 66.3 df, p = 0.30 with mortality. The hazard ratios for the interaction terms between dementia status and leg length (0.93: 95% CI 0.86 to 1.01) and dementia status and skull circumference (0.86; 95% CI 0.69 to 1.06) were also not statistically significant. In our sample, leg lengths shrank over time, but at a similar rate among people with dementia, and those with cognitive impairment but no dementia. Reductions in leg length may reflect decreasing ability to extend the lower limb rather than changes in skeletal dimensions. Skull circumferences do not seem to shrink over time, again not modified by dementia status. Cognitive decline is not associated with change in either leg length or skull circumference. While skull circumferences show no directional trend for change over time, repeated measures are less stable than repeated measures of leg length, probably because of greater measurement error. There is therefore no evidence that reverse causality -dementia causing skulls and legs to shrink -can account for inverse associations between skull circumference and leg length, and dementia. Loss to follow-up and small sample size both limit the inferences to be drawn from these negative findings. Lack of precision may have resulted in type 2 error or bias in differences in change in dimensions between those with and without dementia. Also, repeated measures of skulls and legs were not carried out in the baseline sample of people with normal cognitive function. Had leg lengths not shrunk in this group, then our findings could still be consistent with reverse causality. However, for the association with skull circumference to be accounted for by reverse causality, skull circumferences would have had to increase in those without cognitive impairment. Neither baseline skull circumference nor leg length was associated with mortality, with no effect modification by dementia status. The direction of the trend in the interaction terms suggests that mortality bias would, if anything, have led to an underestimation of any protective effect of longer legs and larger skulls on dementia incidence.
C O G N I T I V E I M PA I R M E N T D E M E N T I A C H A R AC T E R I S T I C
A L L ( N = 193) R E -E X A M I N E D ( N = 107) N OT R E -E X A M I N E D ( N = 86) S TAT I S T I C A L T E S T F O R R E -E X A M I N E D V S . N OT R E -E X A M I N E D A L L ( N = 75) R E -E X A M I N E D (N = 24) N OT R E -E X A M I N E D ( N = 51) S TAT I S T I C A L T E S T F O R R E -E X A M I N E D V S . N OT R E -E X A M I N E D .
